The role of free calcium ion in calcium release in skinned muscle fibers.
Major questions in excitation--contraction coupling of fast skeletal muscle concern the mechanism of signal transmission between sarcolemma and sarcoplasmic reticulum (SR), the mechanism of SR Ca release, and operation of the SR active transport system during excitation. Intracellular Ca movement can be studied in skinned muscle fibers with more direct control, analysis of 45Ca flux, and simultaneous isometric force measurements. Ca release can be stimulated by bath Ca2+ itself, ionic "depolarization," Mg2+ reduction, or caffeine. The effectiveness of bath Ca2+ has suggested a possible role for Ca2+ in physiological release, but this response is difficult to analyze and evaluate. Related evidence emerged from analysis of other responses: with all agents studied, stimulation of 45Ca efflux is highly Ca2+-dependent. The presence of a Ca chelator prevents detectable stimulation by ionic "depolarization" or Mg2+ reduction and inhibits the potent caffeine stimulus; inhibition is graded with chelator concentration and caffeine concentration, and is synergistic with inhibition by increased Mg2+. The results indicate that a Ca2+-dependent pathway mediates most or all of stimulated 45Ca efflux in skinned fibers, and has properties compatible with a function in physiological Ca release.